Prostaglandin-independent inhibition of calcium transport by nonsteroidal anti-inflammatory drugs: differential effects of carboxylic acids and piroxicam.
Nonsteroidal antiinflammatory drugs (NSAID) alter calcium fluxes in several tissues. The present study was designed to assess simultaneously the effects of NSAID on ATP-dependent 45Ca accumulation into rat and hamster liver mitochondria, microsomes and plasma membrane vesicles and prostaglandin (PG) and thromboxane synthesis in these organelles. The carboxylic acid NSAID, indomethacin, meclofenamate and naproxen inhibited 45Ca accumulation by mitochondria and microsomes while plasma membrane 45Ca transport was not inhibited. Similarly, none of the NSAID inhibited 45Ca transport by human erythrocyte ghosts. Addition of exogenous PGE2, PGH2 or a thromboxane mimetic [U46619 [(15S)-hydroxy-11 alpha,9 alpha-(epoxymethano)prosta-5Z,13E-dienoic acid] ) did not reverse the inhibition by NSAID. ID50 values for inhibition of 45Ca uptake into mitochondria and microsomes were identical, 25 to 30 microM for meclofenamate and 80 to 90 microM for indomethacin. The ID50 values for inhibition of PGE synthesis were less than 1 microM for meclofenamate and 4 to 5 microM for indomethacin. Dose-response relationships for inhibition of 45Ca uptake were identical with controls in mitochondria isolated from normal or essential fatty acid-deficient Long-Evans rats even though PGE synthesis in essential fatty acid-deficient was only 20% of that in normal rats. In contrast to the other NSAID tested, piroxicam, a member of a new class of NSAID, the oxicams, did not affect mitochondrial or microsomal 45Ca transport at concentrations up to 300 microM, while the ID50 for inhibition of PGE synthesis was 0.35 microM. The mechanism for inhibition of 45C transport by NSAID is not known but does not appear to be related to inhibition of fatty acid cyclooxygenase.(ABSTRACT TRUNCATED AT 250 WORDS)